Abstract: Much of Southeast Asia remains understudied for myxomycetes ( plasmodial slime molds or myxogastrids). This survey of myxomycetes was carried out at 12 study sites throughout Singapore during March 2009. Sporocarps that developed in moist-chamber cultures of bark, forest floor litter, and aerial litter were used to supplement field collections. In addition, a series of samples of various types of plant litter collected from one other study site during the summer of 2004 was processed for myxomycetes. Collectively, these efforts yielded 76 species of myxomycetes in 26 genera. Thirty-six species are new records for Singapore. The latter includes two previously unpublished records along with one collection of Didymium and one collection of Trichia that could not be assigned to any known species.
In forest ecosystems, most myxomycetes ( plasmodial slime molds or myxogastrids) produce spore-containing sporocarps on woody debris and leaf litter. Other species occupy microhabitats such as the bark surface of living trees. Sporocarps of these myxomycetes are usually too minute to be detected in the field but can be recovered with the use of the moist-chamber technique first described by Gilbert and Martin (1933) .
Published reports on the myxomycetes of Malaysia and Singapore (Chipp 1921 , Sanderson 1922 , Emoto 1931a , Lister 1931 , Nawawi 1973 ) as well as a majority of the reports on the myxomycetes of other Southeast Asian countries considered only species that produce sporocarps large enough to be detected in the field. Based exclusively on specimens obtained from moist-chambered bark samples, Rosing (2009) reported 17 new records for Singapore, mostly species that p roduce minute sporocarps. The records reported herein include field collections made by W.C.R. while a Research Fellow at the Singapore Botanic Gardens along with a number of additional records based on specimens obtained in moist-chamber cultures, with some of the latter recorded from samples of various types of plant debris collected during June and July of 2004 and processed at the University of Arkansas.
materials and methods
At each locality (Table 1) , field collections of sporocarps were made as the opportunity allowed. Samples of ground litter, aerial litter (dead leaves and inflorescences trapped in shrubs, etc.), and bark were collected at each locality. Bark samples (consisting of five to eight pieces of 2 -5 cm size) were collected from living trees at a trunk height of approximately 1.5 m. All samples were air-dried and then placed in paper packets for later moistchamber processing.
Each moist chamber consisted of pieces of a particular substrate on filter paper in a disposable plastic petri dish (9 cm diam.). Substrates were flooded with sterile distilled w ater adjusted to pH 7.0 with KOH. Because substrate pH sometimes affects the a bundance and distribution of myxomycetes (Stephenson 1989 , Wrigley de Basanta 2004 , excess water remaining after 24 hr was poured into clean plastic beakers where pH was determined u sing a pH meter (Orion model 210A) and low-maintenance electrode. Moist chambers were incubated at room temperature (22 -25°C), exposed to diffuse daylight, and examined daily for a period of 5 weeks, or longer if the bark was still producing sporocarps or plasmodia. Small amounts of water were periodically added to each culture to maintain moist conditions. If sporocarps of the same species of myxomycete appeared more than once in the same culture of moist-chambered substrate, they were considered to be a single collection. However, if sporocarps of the same species appeared in different moist chambers of the same substrate, they were considered to represent different collections.
Once sporocarps were mature, they were removed from the moist chambers along with part of the substrate upon which they developed. Once air-dried, specimens were glued into herbarium-quality boxes (Middle Tennessee State University) or small pasteboard boxes (University of Arkansas) for permanent storage. Identifications were made using keys by Martin and Alexopoulos (1969) and Mitchell (2004) .
Nomenclature of myxomycetes essentially follows Lado (2005) and uses the conserved names of a number of genera approved by the Committee for Fungi (Gams 2005) of the International Association for Plant Taxonomy. The International Plant Name Index (2008) is followed for the plant taxa from which bark samples were collected. Representative specimens have been d eposited in the herbarium of the Singapore Botanic Gardens (SING). Collection numbers are those of the first author ( WCR) except specimens collected by the fourth author (SLS), which are indicated with his initials. The latter are deposited in the mycological herbarium of the University of Arkansas (UARK).
results

Annotated List of Species
Field collections (F) and collections obtained from moist-chamber cultures (MC) yielded a total of 76 species of myxomycetes, including 36 new records for Singapore. The latter i nclude two previously unpublished records along with one collection of Didymium and one collection of Trichia that could not be assigned to any known species. In the list that follows, myxomycete taxa are arranged alpha- First reported from Singapore by Chipp (1921) .
Although traditionally included in myxomycete surveys, many now accept that Ceratiomyxa should be classified as a member of the Subclass Protostelia. One collection was made in the field by W.C.R. and could not be assigned to any described species. Sporocarps were found growing on a dead leaf, evenly distributed and about 1 mm in total height. The stalks are black and opaque, about half the total height and without lime deposits. Sporothecae are upright, white, globose, and 0.5 mm in diameter. The peridium is covered with stellate crystals with irregular dehiscence from above. Capillitium is radial, branched but lacks anastomoses, and arises from a pale yellowish brown globose pseudocolumella. Spores are 7 -7.5 μm in diameter, hyaline, and regularly verruculose with faint clusters of darker warts.
Clastoderma debaryanum
This apparently undescribed species would represent a new record for Singapore. Until additional material is known, we do not consider describing a species new to science as appropriate. New record for Singapore but reported from peninsular Malaysia by Sanderson (1922) and from Thailand by Tran et al. (2008) .
*Perichaena depressa Lib. [5.5 -6.3] Locality 1: MC 9880. Locality 6: MC 9881. Locality 9: F 10,060. Locality 13: MC SLS23,703.
New record for Singapore but reported from peninsular Malaysia by Sanderson (1922) and Emoto (1931a) . Tran et al. (2008) New record for Singapore but reported from peninsular Malaysia by Sanderson (1922) and Emoto (1931a) . Tran et al. (2008) .
Physarum nucleatum
Physarum tenerum Rex
Locality 9: F 10,047. Locality 12: F 9892 and 9893.
First reported from Singapore by Emoto (1931a Collected by W.C.R., this may be a strange form of a Trichia species distinguished by a capillitium having long spines at intervals. The sporothecae are stalked, up to 1.2 mm total height. Stalks are about half the total height, black, and opaque. The peridium is areolate with about 10 small dark platelets per hemisphere. Capillitium 4 -5 μm diam., with short pointed tips and 3 spirals, finely spinulose throughout and with stout spines reaching up to 13 μm at irregular intervals, often arranged in groups of 2 -5. Spores globose, 9.1 -9.3 μm diam., verruculose.
As was the case for the unidentified species of Didymium mentioned earlier in this paper, we do not consider it to be appropriate to describe this as a species new to science until additional material becomes available. Some countries within the region have received more attention. Reynolds and Alexopoulos (1971) noted the efforts of many early (1838 -1931) investigators on collections from Java, Borneo, and Sumatra ( Junghuhn 1838 , Moritzi 1845 , Cesati 1874 , Berkeley and Broome 1876 , Penzig 1898 , Raciborski 1898 , Fischer 1907 , Ho hnel 1909 , Overeem and Overeem 1922 , Boedijn 1927a ,b, 1928 , 1940 , Emoto 1931b ). More recently, Farr (1990) reported on seven species of myxomycetes collected by Gary Samuels in North Sulawesi, but none of those were new reports for Indonesia. Gilert and Neuendorf (1991) described a new species of Lamproderma [now regarded as a synonym of Elaeomyxa reticulospora (Gilert) G. Moreno, H. Singer & S. L. Stephenson] from Java. Collectively, these reports bring the total number of species of myxomycetes reported from Indonesia to 119. Reynolds (1981) published an annotated list of 107 species of myxomycetes from the Philippines based on his personal collections as well as the published and unpublished collections of others. Recent additional records (dela Cruz et al. 2009 , Moreno et al. 2009 ) have raised the total number of species of myxomycetes reported from the Philippines to 129. Rostrup (1902) was the first to report myxomycetes from Thailand, namely Lycogala epidendrum and Stemonitis fusca. Reynolds and Alexopoulos (1971) listed 42 species from field and moist-chamber collections, including S. fusca. Siwasin and Ing (1982) reported 16 new records, and Ing et al. (1987) reported 17 species, none of which were new to Thailand. Thus, the number of myxomycete species known from Thailand stood at 59 before studies by Tran et al. (2006 Tran et al. ( , 2008 and Ko Ko et al. (2010) . The recent studies, involving both field and moist-chamber collections, have raised the number of species known from Thailand to 132.
Eighty-two myxomycete species are known from peninsular Malaysia based on published reports of field collections by Chipp (1921) , Sanderson (1922) , Emoto (1931a) , Lister (1931) , and Nawawi (1973) . Additional records reported by Rosing (2009) and herein bring the total number of myxomycetes species reported from Singapore to 92. Many of the new records are from moist-chambered bark and litter.
As a result of a series of studies involving most of the country, more than 200 species of myxomycetes have been reported from Costa Rica in the Neotropics (S.L.S., unpubl. data). The ultimate number of species likely to be recorded for Singapore and other nations of Southeast Asia is probably fairly comparable. We hope that the information presented herein will prompt future studies to document more completely the myxomycete biota of Southeast Asia. 
